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REMARKS 

Status of the Claims 

Claims 33 and 34 are pending. Claims 33 and 34 currently stand rejected. Claims 33 and 
34 are identical to issued claims 1 and 33, respectively, of U.S. Patent No. 6,162,258 to 
Scarborough, et ah (the "Scarborough patent* 1 ). 



Reaction of Claim 34 under 35 U.S.C. S102(b) 

Claim 34, which is identical to claim 33 of the Scarborough patent, was rejected under 35 
US-C. §1 02(b) as anticipated by Livesey, et ai (U.S. 5,336,616). 

In the Office Action, it is contended that Livesey ('616) teaches contacting a bone with 
glycerol and freeze-drying it Col. 3 lines 31-37 and 53-57 of Livesey ( 4 6 16) were cited. 
Applicant respectfully disagrees. 

In the background section of Livesey (*6 1 6) at col. 3 lines 31-37, it is taught that 
allogenic bone may be used fresh or may be cryopreserved (e.g., frozen not freeze-dried) with 
DMSO and/or glycerol, to maintain cellular components. According to Livesey (*61 6) "It is 
thought that the cellular components contain histocompatibility antigens, and arc capable of 
eliciting an immune response from the host. In many cases, the patient receiving the allogenic 
transplant undergoes immunosuppressive therapy." (See col. 3 lines 38-42.) Thus, Livesey 
(*616) understands that an immune response may be induced by tissues cryopreserved with 
DMSO and/or glycerol and therefore teaches away from the use of cryoprotectanis. 

Also in the background section of Livesey ('616) at col. 3 lines 53-57, Livesey 0616) 

goes on to teach that alternative methods (see col. 3, line 50) to the cryopreservation techniques 

using DMSO and/or glycerol taught at lines 31-37 have been developed. Livesey (*61 6) states, 

3 
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"Alternative processing methods have been developed by others that are intended to address the 
limitations of allogenic and animal-derived transplant tissues. Frceze-drying is used routinely in 
the processing of allogenic bone for transplantation. It has been found that the freeze drying 
process results in a graft which elicits no significant rejection response as compared to fresh or 
cryoprescrved allogenic bone." (Sec col. 3 lines 50-57,) Cells of allografts freeze-dried without 
cryoprotectants (such as glycerol or DMSO, among others) are destroyed during the fireezc- 
drying process. It has been observed that, as a result, these bone allografts do not elicit a specific 
immune response. (See Schwade* K, Implants, Soft Tissue* Alloderro. emedicinc.com, 
copyright 2004; Kreuz, F., et at., The Preservation and Clinical Use of Freeze Dried Bone. J 
Bone Joint Surg, 1951; 33A: 863, which are attached.) 

It is known in the art that cryoprotective agents like DMSO and glycerol improve the 
survival rate of cells that are frozen by decreasing the temperature at which ice forms. The 
movement of water into and out of the cell during chilling determines the dynamics of 
intracellular ice formation and cell survival. Livcsey 0616) teaches that surviving cells can elicit 
an immune response, and that known freeze drying processes result in grafts which elicit no 
significant rejection response. As such, Livesey ('61 6) does not teach bone being lyophilizcd in 
the presence of glycerol or another "liquid organic preservation solution." Withdrawal of the 
rejection of claim 34 is respectfully requested. 

Rejection of Claim 34 under 35 U.S.C. §102(e^ 
Claim 34 7 which is identical to claim 33 of the Scarborough patent, was rejected under 35 
U.S.C. §102(e) as anticipated by Boycc, et ai (U.S. 5,899,939). However, Boyce 0939) does 
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not teach a method for producing a bone graft as in independent claim 34 of the present 
application. 

Penetration and retention of a liquid organic material (e.g., plasticizer) in a bone during 
lyophilization does not result in a change in the orientation of the collagen fibers in the bone. 
(See page 1 0 lines 21*23.) In the specification of the present application, it is taught that, u In 
fresh bone, water serves a solvating function in bone tissue allowing proper orientation and 
molecular spacing of the collagen fibrils which maintain structural alignment of the mineral 
phase in association with the organic phase." (See page 2 lines 27-29,) In the specification of 
the present application, it is further taught that removing the water from fresh bone results in 
alteration of the molecular structure of the bone tissue and as a result of the reorientation of the 
collagen fibrils. (See page 3 lines 2-5.) 

The only reference to freezc-drying in the Boyce ( 4 939) patent is in Example 1, col. 6 
lines 48-52, In the example, a cortical section of bone was continuously wetted with water* 
while layers were cut from the bone. The layers of the bone were then frozen to -70°C and 
freeze-dried for 48 hours. Water was, thus, removed, and a liquid organic material did not 
remain in the bone during its lyophilization, as in claim 34. Water is not a liquid organic 
material. Without the use of a liquid organic material as in the claimed invention, the orientation 
of the collagen fibers was altered. Boyce ('939) docs not teach bone grafts having an unaltered 
orientation of collagen fibers, as in the claimed invention. Applicant respectfully requests that 
the rejection of claim 34 of the present application be withdrawn. 
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Refection of Claim 33 under 35 U.S.C. 6103^ 



Claim 33, which, as stated above, is identical to claim 1 of the Scarborough parent. For 
the reasons set forth above and in the November 1 5, 2004, Amendment, it is asserted that 
Livesey ('616), Boyce ( 4 939), and Morse, et al (U.S. 5,333,626) taken alone or in combination 
do not teach every element of the claimed invention. Withdrawal of the rejection of claim 33 is 
respectfully requested. 



In view of the foregoing, the application is respectfully submitted to be in condition for 
allowance, and prompt favorable action thereon is earnestly solicited. 

If there are any questions regarding this amendment or the application in general, a 
telephone call to the undersigned would be appreciated since this should expedite the prosecution 
of the application for all concerned. 

If necessary to effect a timely response* this paper should be considered a$ a petition for 
an Extension of Time sufficient to effect a timely response; please charge any deficiency in fees 
or credit any overpayments to Deposit Account No. 10-0447 (64230*00005USD2). 



Conclusion 



Respectfully submitted, 



JENKENS & GILCHRIST 



A Professional Corporation 



Date: January 5,2005 

Jenkcns & Gilchrist, P.C. 

901 15 th Street, RW M Suite 900 




Reg. No. 48,025 



Washington, DC 20005 
(202) 326-1500 



(202) 326-1555 (fax) 
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Throughout history, multiple approaches have been used to replace lost, damaged, 
or diseased tissues. Some methods use synthetics, biosynthetic constructs, cross- 
linked biological materials, or preserved allografts. Investigations using these 
approaches have supplied increasing evidence that the matrix component of tissue 
replacement must be complex. The physician must understand the normal structure 
of the integument and how this arrangement is either preserved or slightly altered 
by the fabrication methods of these allograft materials. These concepts become 
increasingly important when considering the remodeling of the allograft material 
after implantation into the patient. Factors to be considered by the physician while 
selecting the allograft material include the patient's medical history, the anatomic 
site of implantation, the desired result, and the chosen material type. 
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Integum nt structure 

Skin consists of 2 essential layers: the pidermls, which provides a barrier against 
the environm nt, and the dermis, which provides strength, durability, and elasticity. 
The dermis of the skin is a complex multicomponent matrix, in contrast to skin of 
other species, human skin lacks a panniculus, or underlying muscle sheath. 
Because many allograft materials are xenografts, the anatomic fact is important to 
remember. Consequently, the human dermis has evolved as a multilayered 
complex organ able to deal with the stress patterns resulting from the relative 
immobility of human skin. The layers of the dermis include the papillary dermis and 
the reticular dermis. The reticular dermis transitions into the deep reticular- 
subcutaneous junction. 

The important components of the dermis that contribute to its function include the 
basement membrane complex at the dermal-epidermal junction, collagen, elastin, 
proteoglycans, and a distinctive vascular plexus. The basement membrane 
complex at the dermal-epidermal junction contains type IV collagen, laminin, and 
highly specialized type VII collagen. Type VII collagen forms anchoring fibrils and 
filaments, which ensure strong physical bonding of the epidermis to the dermis. 

The bundle orientation of collagen and elastin differs between the papillary dermis 
and the reticular dermis. Collagen bundle orientation is random in the papillary 
dermis, but it is perpendicular to the lines of tension in the deeper reticular dermis. 
Similarly, elastin fibers are sparse and finely reticular in the papillary dermis, 
whereas they are thicker and form a complex 3-dimensional array in the reticular 
dermis. 

The dermal vasculature forms a distinct plexus in the papillary dermis. This plexus 
configuration plays an important role in the remodeling process because collagen 
deposition tends to occur along the pathways of neovascularization. If the plexus is 
absent, collagen remodeling occurs along the pathways of an altered vascular 
pattern, as evident in granulation tissue in scar formation. Proteoglycans of the 
dermis provide a reservoir for growth factors (eg, basic fibroblast growth factor 
[FGF] binds to heparin sulfate). Dermal proteoglycans also direct the assembly of 
collagen (eg, decorin, tenascin) or are involved directly in angiogenesis and the 
regulation of cellular functions (eg, hyaluronic acid, chondroitin sulfate). Each of 
these factors plays a significant role in the ability of the allograft material to 
maintain volume persistence over time. 

Dermal function depends on the intricate and complex organization of the 
extracellular matrix components and their interactions. Matrix components include 
collagen fibrils oriented perpendicular to the lines of stress, an elastin network 
consisting of elastin and microfibrillar fibers, diverse and compartmentalized 
proteoglycan species, and a structurally unique basement membrane complex. 

Wound healing 

Following full-thickness skin injury, the epidermis heals rapidly by regeneration. 
However, the dermis is not capable of regeneration and, therefore, heals by repair. 
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This repair process begins with the formation of granulation tissue, which 
subsequently matures into th scar tissue. This process often leads to 
disfigurement and functional impairment of the integument. Scar tissue is different 
from the dermis becaus it is a r latively simple undifferentiated structure 
consisting of parallel arrays of collagen bundles that orient parallel to the lines of 
stress. Scar tissue also lacks elastln. normal distribution of proteoglycans, and the 
organs of the normal dermis. 

Because of the limited supply of human donor tissue, an ideal approach to 
replacing lost dermis is to use a synthetic or biosynthetic material. Allograft skin 
and cross-linked porcine skin have been used as temporary wound dressings, but 
they cannot provide a permanent dermal replacement because they are either 
rejected or do not revascularize. 



Allograft rejection 

The cause of allograft rejection is a subject of continued research and controversy. 
The use of allograft donor skin as a permanent skin replacement in full-thickness 
injuries is limited by its immunogenic properties. Allograft skin grafts routinely 
incorporate to a full-thickness wound, but they ultimately are rejected. This immune 
response to allograft skin is directed primarily against the cells of the epidermis and 
endothelial and fibroblast cells of the dermis. The noncellular components of the 
dermis, consisting primarily of extracellular matrix proteins and collagen, have been 
demonstrated to be relatively nonimmunogenic. Before the existence of AlloDerm, 
the difficulty involved in removing the immunogenic cells from the nonimmunogenic 
dermis of allograft skin restricted its use to temporary coverage of full-thickness 
burns. 



The concept of permanent transplantation of nonimmunogenic extracellular tissue 
matrix has been illustrated clearly with the more robust matrix of bone. According to 
Kreutz/freeze-drie d bone a llografts have been u sedAucce^uilyjpjiecmaDent. 
bonelmplants for many ye ar s. The oe JIsj n these alloqrafts_ar]e.destm,yecLdupn£Ltbe 
freeze-drying process, butthe structural organization of the_e>rtracj^ 
r emainsjntact. Tfiese bone allografts do not e licit a specific immun e_re5ponse,_aod 
they provide an_Ii ^oiiment£iiJOSteP^ andosteoinducti on 
with subse quent matrou^modetina-oteHn^^ success of this 

product illustrates the advantage of supplying a matrix that is remodeled later into 
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AlloDerm is fabricated by a proprietary method of processing cadaveric skin. This 
method produces an aceliuiar dermis that is free of the cells responsible for the 
antigenic response to allograft skin. After processing, the skin is reduced to a 
basement membrane and properly oriented dermal coilagen matrix. The end result 
is an aceliuiar human dermis that theoretically will not be rejected. 

Tissue banks procure fresh human cadaveric skin following American Association 
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of Tissue Bank (AATB) guid lines. All donor m dical history and serologic 
screening are performed in accordance with th AATB and Food and Drug 
Administration (FDA) guidelines. All tissue is tracked from donor to recipient, and 
relat dsampl s are archived. 

Aseptic processing then is performed by a patented method (see Image 2). The 
processing of the dermis involves removal of the epidermis under tonic conditions 
that induce separation of the anchoring fibrils from the hemidesmosomes of the 
basal keratinocytes. The fibroblasts then are extracted from the dermal matrix 
under conditions that do not alter the collagen bundles or damage the basement 
membrane complex. The resulting acellular matrix then is cryoprotected. 
Cryoprotection elevates the glass transition temperature of the matrix to a level 
compatible with conventional freeze-drying temperatures. The cryoprotected matrix 
then is frozen in a lyophilizer and dried with a 2-step drying procedure. 

Matrix integrity is assessed throughout the process by electron microscopy to verity 
retention of the basement membrane complex, normal collagen bundle, and 
binding patterns during removal of cellular material (see Im.ag_e3). All samples are 
processed with an accompanying satellite sample. 

Following full processing, all satellite samples are reassessed for microbiological 
culture. Any bacterial growth is regarded as contamination and results in failure to 
obtain quality assurance release. One of the steps used in the AlloDerm process 
has been demonstrated by an independent contract laboratory to inactivate a 
concentrated suspension of HIV. Although it does not ensure viral sterility, it 
represents an added safeguard. 

AlloDerm is supplied to physicians in packages consisting of a sealed foil bag that 
contains the material in an inner peel pouch. Each package of AlloDerm contains 
one piece of freeze-dried acellular human dermis. Rehydration instructions, the 
product insert, and the tissue transplant return record are attached to the bag. The 
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The following briefly describes some of the many uses of AlloDerm in 
otolaryngology and head and neck surgery. Listing all the potential uses of this 
unique material is not possible; however, a basic overview is provided. This 
information is not designed to be a protocol or specific instructions for the 
implantation of this material. As always, the physician should exercise individual 
judgment regarding the possible uses of AlloDerm. The basic benefits that apply to 
all applications include the following: 

• The tissue is nonreactive, and the graft remodels like autogenous tissue. 

• No migration occurs, and the graft integrates into surrounding tissue, 
9 After rehydration, AlloDerm is pliable and can be cut, folded, or rolled. 
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• The material is strong and sutures like lissu . 

• Only 10 minutes of rehydration are r quired. 

• The material eliminates donor site trauma. 

• Volume persistence is maintained during the remodeling period of the 
integument 

A large body of literature demonstrates the utility of AlloDerm for the treatment of 
full-thickness bums. This topic is beyond the scope of this manuscript; however, the 
reader is referred to excellent journal articles written on the subject (see 
Bibliography). Moreover, authors such as Schulmann provide significant 
documentation about the use of AlloDerm in the gingiva. AlloDerm can be used in 
patients of any age; physicians successfully have treated patients aged 2-80 years 
using this material. 

Parotidectomy 

Replacing large volumes of isolated soft tissue following oncologic surgical 
resection remains a challenge to the surgeon. Very few synthetic or semisynthetic 
materials have been effective for long-term reconstruction. Traditionally, large 
defects have been filled with autogenous tissue, which must be harvested in either 
a vascularized or nonvascularized form. This process extends operating time and 
often results in postoperative morbidity. Synthetic biomaterials, such as expanded 
polytetrafluoroethylene sheeting, avoid the problems of autogenous grafts, but they 
are not ideal. The risk of eventual infection or extrusion always is present, even 
years after implantation. 

Implantation of the AlloDerm graft for large-area defect repair usually is 
accomplished with the patient under general anesthesia. Based on the size of the 
defect requiring correction, either the 2X4-cm or the 3X7-cm size of thick AlloDerm 
graft can be selected. The AlloDerm easily can be rehydrated in 2 washes of sterile 
isotonic sodium chloride solution for a minimum of 5 minutes per wash. 
Prophylactic intravenous antibiotic may be administered 30 minutes prior to incision 
at the discretion of the surgeon. Several sheets of the AlloDerm graft then may be 
trimmed and stacked into the defect to replace the inadequate soft tissue, 

The sheets may be sutured together to aid placement and prevent shifting during 
the immediate postoperative period. A slightly larger sheet then may be used to 
cover the stacked sheets placed in the cavity t thereby providing a single smooth 
surface underneath the patient's skin to minimize the potential for cutaneous 
irregularity over the implantation site. The most superficial AlloDerm sheet (which 
also should be the largest in surface area) can be notched around its perimeter to 
feather the edge and may facilitate graft integration within the surrounding soft 
tissue. 

Care also should be taken whenever possible to secure the edges of this AlloDerm 
top sheet at multiple points around its perimeter with a 4-0 clear nylon suture. 
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Meticulous hemostasis is important prior to closure to prev nt an excess collection 
of blood and seroma formation. A small suction drain should be placed into th 
surtrical cavity before wound closure and exited through a separate stab wound. 
The us of suction drainage is strongly recomm nded when multiple she ts of 
AiloDerm are stacked and implanted. 

Lip augmentation 

A number of case studies concerning the use of AiloDerm in lip augmentation and 
reconstruction have been presented. Several examples presented in the literature 
use the sheet material and obtain excellent cosmetic results and little loss of 
volume at follow-up care. A patient undergoing revision surgery after an evulsion 
injury is an excellent candidate for an AiloDerm reconstruction. After rehydration, 
the pliability of AiloDerm allows individual shaping of the graft contour to best fit the 
defect. This allows for excellent customization (eg, having minimal increase in 
lateral quadrants with increased bulk at midline). 

One example of the surgical procedure using the sheet AiloDerm graft for lip 
augmentation usually can be performed with a local anesthetic block on an 
outpatient basis. Horizontal stab incisions are made with a No 1 1 blade at the 
vermilion border in the lateral commissure of the lip. The plane superficial to the 
orbicularis oris muscle is identified using blunt scissors for approximately 1-1.5 cm. 
Blunt dissection along the vermilion border in the submucosal/supra orbicularis oris 
muscle plane may be performed using a canthal awl, creating a tunnel connecting 
the lateral stab incisions. 

The AiloDerm graft then is rehydrated in sterile isotonic sodium chloride solution, 
and the resulting soft pliable material may be trimmed to the appropriate 
dimensions with scissors. The AiloDerm then may be rolled upon itself to form a 
cylinder, and interrupted 4-0 chromic sutures may be used to secure the roll. The 
graft then may be affixed to the end of a canthal awl and pulled through the 
previously created submucosal tunnel. After appropriate positioning, the graft then 
may be sutured in place with 2 interrupted 4-0 chromic sutures placed in the 
submucosal plane at the commissures. A recent study has demonstrated that the 
use of AiloDerm in the aforementioned fashion yields a superior result compared to 
the use of autologous fat. 

Nasal septum perforation 

A detailed description of the surgical procedure for nasal septal perforation is 
beyond the scope of this manuscript. Different operative plans are used depending 
on the size of the defect Small nasal septal perforations usually are described as 
those less than 2 cm while large defects are greater than 2 cm. The surgical 
technique used for closures of small nasal septal perforations consists of an 
extended external rhinoplasty approach with elevation, rotation, and meticulous 
suture closure of the perforation. Bilateral intranasal mucosal flaps with a 
posteriorly based pedicle are used. AiloDerm material has been used as an 
interpositiona) graft between the septal flaps to repair the defect and eliminate the 
need to obtain an autograft. 
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After exposure of the septal defect, an AlloDerm graft is secured to the septal 
cartilage with 5-0 Vicryl sutures superior to the perforation and allowed to drap 
ov r and completely cover th perforation on one side of the septal cartilage. The 
mucoperichondrial flap then is laid into position over the top of the AlloDerm graft. 
The remaining edges of the graft and flap are secured with sutures. This procedure 
then is repeated on the contralateral side of the nasal septum. A similar procedure 
is used to correct large nasal septal perforations using AlloDerm material. The main 
difference is that this procedure typically is performed in 2 stages, which usually 
requires tissue expansion to produce flaps large enough to cover the increased 
area. 

Nasal reconstruction 

Atraumatic nasal deformity can be corrected using a combination of AlloDerm and 
cartilage. AlloDerm has been used as an onlay graft to restore contour to a saddle 
deformity, and it has been used in conjunction with the autogenous auricular 
cartilage to form a premaxillary implant. Dorsal correction and contour have been 
maintained 1 year after surgery, and no evidence of resorption was present in the 
areas where AlloDerm was used to replace damaged tissue. Importantly, AlloDerm 
is used as a scaffold and bulking agent but does not provide structural support. 

Rhytid revision 

AlloDerm implantation also can help treat premature onset of dermal atrophy 
leading to inadequate integument and a perioral disfigurement this particular 
revision can be accomplished in the office with the patient under local anesthesia. 
The AlloDerm sheet material may be rolled and implanted in the perioral area using 
a procedure similar to that described for lip augmentation. 

Depressed scar revision 

AlloDerm also has been successful in procedures to revise depressed scars in the 
midface area. AlloDerm was used in conjunction with a W^plasty to reconstruct 
areas of depressed and hypertrophied scars. The scar may be excised along its 
entire course. When excising the scar, a W-plasty may be performed and the 
triangular flaps may be interdigitated and closed over the AlloDerm graft. The 
rehydrated graft may be folded over to create the appropriate size before insertion 
into the subcutaneous area. Significantly improved cosmetic result has been noted 
at 8 and 10 months postoperatively, which indicates that this contour probably is 
maintained throughout the remodeling period. 

Other uses 

Other suggested uses for AlloDerm include plastic surgery of the eyelid and orbit, 
repair of the dura, tympanic membrane reconstruction, and effacement of nasal 
labial folds. 

Micronized AlloDerm 
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Cymetra recently has been approv d by the FDA for use in soft tissue 
augmentation. Injectable AlloDerm obviates the need for incisions and surgical 
dissection; additionally, the injectable material allows for more precise placement of 
the implant. 

Other injectable materials are available; the most commonly used is collagen. This 
has various applications, both cosmetic and reconstructive. Processed type I 
bovine collagen (Zyderm) has been used successfully since the late 1970s. This 
material attempts to correct dermal deficits with xenograft dermal proteins. Its major 
drawback is loss of volume persistence over weeks to months. In an attempt to 
solve this problem, the manufacturer produced Zyplast, which is a type I bovine 
collagen cross-linked with glutaraldehyde. Zyplast lasts longer than non-cross- 
linked Zyderm, although both materials eventually are resorbed completely. Allergic 
reactions have been reported from both products in 3% of patients. 

Injectable suspensions that consist predominantly of type I collagen (Autologen, 
Dermalogen) also are used to fill soft tissue defects. Autologen is composed of 
autologous collagen extracted from skin procured from the patient during previous 
elective surgery. Dermalogen is similar, except the skin is obtained from tissue 
banks and processed routinely. The major drawbacks to Autologen are the 
requirement of the previous surgical procedure to acquire skin and a processing 
time of 3-4 weeks; with Dermalogen, the collagen may be damaged during the 
processing, increasing its antigenicity. 

The injectable form of AlloDerm, Cymetra, recently has been made available for 
use. Micronteed AlloDerm is created by homogenizing an AlloDerm sheet cut into 
strips. This homogenizing process is performed at very low temperatures, 
preserving both the basement membrane and the integrity of the collagen fibers. 
The product is injectable-sized particles of AlloDerm that maintain the ultrastructure 
of the dermis and can easily pass through a 26-gauge needle. A clinical study 
describes the biological behavior and clinical effect of subdermally implanted 
AlloDerm versus injected micronized AlloDerm. The results of this experiment 
showed great promise for the use of micronized AlloDerm in facial plastic surgery. 

Other extracellular matrix material 

Small intestinal submucosa (SIS) is a coliagen-based extracellular matrix in current 
clinical use. It is a sterile acelluiar graft material extracted from the small intestine of 
pigs using proprietary processing methods and marketed under the trade names of 
Oasis, Surgisis, and Stratasis by COOK, A rapidly growing base of clinical 
experience with this material shows it has potential in many reconstructive 
applications. 

Another material that has been introduced recently is Dermaplant, which is another 
allogenic dermis available in sheets. Little information is available regarding the 
clinical use of Dermaplant 

Dynamic improvement continues in the types of materials available for soft tissue 
augmentation, and many future studi s are required to learn more about the long- 
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Caption: Picture 1. AlloDerm implants. A human biopsy sample 15 days 
postsurgery. Comparison of the control site (left) and the AlloDerm site (right) 
reveals minimal histologic differences. Analysis of the AlloDerm site reveals 
infiltration of host fibroblasts and evidence of neovascularization. 
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Caption: Picture 2> AlloDerm implants. Schematic of AlloDerm processing. 
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Picture Type: Image 

Caption: Picture 3. AlloDerm implants. Electron micrographs of allograft skin (left) 
and AlloDerm (right). The AlloDerm shows intact collagen fiber bundles (CF), 
elastin (E) t and space previously occupied by a dermal fibroblast (arrows). The bars 
represent 5 micrometers. 
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Caption: Picture 4. AlloDerm implants. Rehydrated AlloDerm. 
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BV CAPTAIN P. I\ KHEUZ, WUCTEN'A NT O. \V. HYAlTD, LUfiTJTRNAltfT, j.g.» TROMAB tlfRNKH, 

ami> LTWirrRNATTP, j.g., andrew t». habkistt, Mtxticol Corpx, Uniletl States Navy 

From Ihr. Naval Medical Scfwol, Naval Mcdind Ramn-Ji InxtihU* twl iNT rival ftospUal 
Naliuiutt Nta*iU MvlfaX Ctnler t BtlhrMa, Maryland 

Orthopaedic casualties have onco Again become a serious problem. The hone-grnft 
Kurgcry necessary for proper rehabilitation promiises to be oxtonaive in many cuuscs. Tho 
| u«e of preserved ^rutta a« a meana of akoTteninR operative time and oonvaleseenco, 
minimizing surgical shock, and deeitiasing postoperative pain in receiving careful con- 
sideration in selected ea«e3- Bone banks utilising freezing temperatures and chetnicals fi>i* 
preservation are the moat pnpulav. However, the expense or feezing equipment, the diffi- 
culty in fthippinjs, the change of chemicals, and the frequent cultures neuftMaitry for tujaplin 
control combine to make the availability of suitable pveaerved bono a sfcrioin* military 
problem. 

Since tho ftronnmicj disadvantaged of nturage uf bone by freezing seem to bo paralleled 
by subsequent r.Ujiical disadvantages, it was determined to seek a better method of preser- 
vation. It was noted thatfreeze-drying answered many requirements. Tho virtue of drying 
i from the frozsn state seems to be derived from two factors: 

• 1, Quick fie^sing at very \ow temperature minimized protein denntnration ; 

2. Brying from the frozen state lcasoTW btumful concentration of salt* as tho solid 

i alaCe in maintained throughout douHieatiou l - 

Pvoduets which aro preserved by drying from the frozen state cun bo stored at room 
temporal) irea and thorofnre nuiy be shipped in convenient packages without refrigeration, 
Organic material* such a» frceze-dried plasma, commonly known a*; " lyophilizcd " plasma, 
have beea demonstrated to bo chemically, nntigenieally, immunologically, and oleotra- 
phoreticnlly stable immediately utter drying and during seven years' storage *. Siufco 
proteins, cnuymog, and vitam ins have been preserved by freczc-drying by the pharmaceuti- 
cal Industry, it was postulated that bone tissue could be pmcoaacd ghrtilarly mid d bored for 
mibtierjuent grafting. 

The procedure conwwts in freezing the bonis and drying it under a high vacuum. In 

the majority of biologicals tho solute remains evenly distributed without becoming 

concentrate as tho frown aolvenb sublimaLes. As a i*csidt the drlod bono is pornuK, with 

a friable, ftpongaliko structure. Cancellous bone crumbles 00)5)1 y, while cortical bono tx 

rigid and inolastic. Doth types of bone aro reconstituted to normal physical properties in 

iiuid, whether it be saline, plasma, oh the patient's hematoma. The proccstft is cxmtrinnotix 

and cau be conducted in (he final container in which the material is scaled under vacuum. 

The average decp-frecae temperature for bone projervation 'vt about — 20 degrees to — 30 

degreoti centigrade:, and many unita havo operating temperatures that ixro even warmur. 

AiX'Ordixtg to Cei-sh, about —20 degrees centigrade is well brlow the freezing point of n'nti>r 

couj-uining the normal proportion of hody salts 3 . However even at Lb is and colder 

icniperatuvos, bone in doubly sealed bol tlcw nndorgoos some los« of moUtnm: by ovap<irn- 

tion. It is conceivable, theixtforo, that, as the frozen bono l^nds to dehydrate, tho stilt 

concentration in tho tisHiie may be increased sufficiently to lower j^till further tho freezing 

point: of tho bone protoin. This dcasication will tend to denature prcitein, n«t only Iwicji-um* 

of the pH change, but also possibly because of the thawing effect achieved by dopivsHsing 

(lie tinHue freezing point below th^ averagA deep-frceco tomperatiua. Denaturah'on (tha 

iritri-Hul rttun-an^rhirti!. uf peptide chaius which thcivby changes tin* basic; physical prtt)K 

* Rowel (vt tho Annual Mooting of Tho Amurioan Acudcmy of Ortfu>uauirt» Suriic<m>i f!hi ( »kirii rilitnii» 
•Tarimry 30, 1051. ,m,m > 

you vix 4, ocrrooKH mi 
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J?>H>tomi*roftrapb (X 40, homutoxvliu ulltl f«>»<iu tttiun) uf rnnrtoon-diiy frodJID-dficil homof^nmJfl 
enift>, <loiYtuiwtmtiri« both inttstmoduUary iUul pcrtOfttORl ytiauli™ bono formation. A; PurtDtt&iI jww 
hoclcj, J) j IntrammluUiuy mnctivfl bono, Cz Graft. 




VOL, 3A-A.» T?0. 4, OCriYHlim lOal 1 



PAGE 21/28 • RCVD AT 1/7)2005 4:26:15 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/9 ' DNIS:8729306 * CSID: * DURATION (mm-ss):12-52 



JftN-07-2005 16:33 FROM: 



TO:USPTO 



p.ea 



I 
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wtieH of the protein) 8 of unarms protein is considorrrf a f:\ctov retarding myiisisiilftriBalinii 
of * graft; mh cxtimijlfl of thin w the alow nevattCularizttLiun of u. piftiw of buil^cl bone. 
Them factors neein tin 1>e convoluted by clinical i*w\'atirw». Wilmn r»rwrv,»t| 




Pliftliiniiqnigmph (X 14, ImniafcMylhi nnd eoHia ubiin) of frooaHlriail homogutluUtf graft tiftcr J 50 
iiy* I he wmi«lHiiiR Is mrnplcten ; mi Hlumtn |h uuslty k Utr. only ovirJcncn oF ttfovitaJB graft wrgaiy. 
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JPic. 7 

FholCunicrogmidi (X 14, hematoxylin and orwin stain) of eovonty-day froaxe-dricd luimoK<tiiQt» 
graft. dmuuiiHlratiug confluent vascular channels whiali huvc forowd a ftimraoid in tho nreA of oon- 
t&ot botweon gnift and bona. 

tliftt frozen hone stored for one year in a single jar does not seem to give as satisfactory 
a clinical result ad hone pretto.rvod fop shorter periods of time. Speed and Smith noted gross 
change^— *n;uftoly, discoloration, drynoaa, and lous of elasticity in bono frtm;n in doubly 
rented jm* stored for p™irjdn u& abort aft three month*. 

It was decided that study would he devoted to the acceptance and incorporation uf 
frciiic-dried bono in animal experiments. Tho controls consisted of froab autogenous and 
frozen homogenous graft* and, in tbo remaining control nut mute, of a bouu defort the aizc of 
tbe graft*, which wan nut treated by grafting. 

MUTOODS Ofr UUAFT PlUfci I'lH YATJON 

The technique of drying from the frozen state haa been perfected by Flosdorf * 
PiTSOse-clriiH'l bono wan prepared by alow freezing at —15 decrees centigrade for four 
daya, Quick-freeaing to low temporaturos (below — 5*5 degrees contigrade) would have 
been ideal; however, wc did not realize feltia until tho experiment was well advanced. 
The specimen* were placed in dry ice for the eight-hour period of shipment to the proper 
laboratories. The bone wius encased in a hluek of ico and dried in a Stokes machine under 
high vacuum at —40 degrees centigrade. Tho procedure required approximately fourteen 
days for completion. The shortest approximate utoragu time wus three daya, the luugufct 
2/59, and tlio averngo 122 daya. This bone was stored on tho phelf at room temperature. 

Tho froasea bone was stored in siuglo sterile, sealed jara at —15 degrees centigrade 
The shortest opproximato storage time \va* five days, the longest fifty, and tho average 
twenty-nine days, 

* E. W. FlwHlorr, [Director, Rfirtcarch nnd Dttvnlopmtmt ."Division, 1?. 3. Stokea Mnchioc Corajwny. 
vnii. jj-a. no, 4. octodkr lorn 



SI- 

ih 
4 

it 

I'H- 

III 



IS 



m 



pi 

"li 



im 



• - -iSj 

IM 

m 

fr "PS 



PAGE 23/28 ' RCVD AT 1/7/2005 4:26:15 PM [Eastern Standard Time] ' SVR:USPTO-EFXRf -1/9 ' DNlS:8729306 1 CSID: * DURATION (mm-ss):12-S2 



JAN-07-E085 16:34 FROM: 



TO:USPTO 



P. 24 




Tip: JOURNAL OP BONK yltfn JOWT flUBCnm' 





dwid front 



Adult d 
mcivt. 

face of tli<? 
'Ilie graft ii* c 
immohili&ci'ti 
enuiw graft; 
No attempt 

Tn the t 
fro ten hcvmc 
eight. TI'ilv 
ninety, 120, 

Tha res 
?. Recta 



PAGE 24/28 ' RCVD AT 1/712005 4:26:15 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/9 ' DNIS:8729306 * CSID: * DURATION (mm-ss):12-52 



JAN-07-2005 16:35 FROM: 



TO:USPTO 



y U KStilK VATTON ATO> tW£l (JIT PIllCEZR-DiUttD HON K 




Fid. in 

Phutc^mrmKnifih (X 275. hvimUoxylm mi\ ooan stein} nf frpd> nutogBiinuH gnift lifter 287 duy* 
dtiiOOrtStrulhtrf bone finiltjt tho piwyhiuiily diUfcsl vnsrnlar channel*. A itQiimdoTAblB amount of 
dond t»ov»o pMll rwnainp, which will bo dourly i:liminuWc| by appotationitl l>rme subabtntion, — that 

u^ct>in-; MibfttitutiQn. 

E3CPI5niMENTA.I* PUOCEDirKl2 

AduH mongrel dogs with an average weight of fi>rty-«ne pounds were maintained on 
a gtoCudnrd diet of firozou horao mcnt unci IVirinn dag chow for the duratiim of the experi- 
ment. 

The operative procedure con»iated inlaying a cortical graft into the extensor eur- 
face of tla<s* mid-sluifl* of the radius in which n stnndiird-tfLze defect had been, made *, 
The grafts? imagined G to 8 centimetcra by 0.5 to 1-0 centimeter. This method secured 
immobilizes tiou without BpcoiaL internal nr nxtornal fixation. As a control, afresh autog- 
enous gra-f t was removed unci replaced, reversing the direction of the longitudinal axis. 
No attempt, was made to eover the graft with periosteum. As iui added control, tho atand- 
ard-sizo defect wu» made without implanting a graft. 

In the total of forty-four duga, freese-dried homogenous grafts were placed in clcvun, 
frozen hoiH-Ogenous in twelve, fresh suitogenoua in thirteen, and no grafts were need iii 
eight- The QJumalA werft aacrinced at almnt night, fourteen, twunty-four, thirty-five, sixty, 
ninety, 120, and 200 or more days. 

ItfMULTS AN1> rNTEIlPlftETATIONfc 

The x'esponse of the host to all grafts has been divided into the foil owing, phases: 
1. Hc&cKw Bone Formation; Th\H in the response of the host to injury and is-dem- 

* Iftirly operative work w:ia duim by LiL-uluiiiuU, j.« , A. O. MairangO'ii, Mndi<ud Conw ( United Status 
Kftval ttatJfti'VC (Intuitive). 
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IN DAYS 
CiiAtVf I 

A Bfttpliif: rnimmaiy of tbe f n,lh phflsnH of ^roft ingurpmitiim by Llw h^L. Wiir unitn nru iwutl to ili> 
uotc llic itutirfty of PoeiMiwc which b nuiJUrrwiUly uvuhiat-wl uu tlu: graph orrihittte. 

ocsfcrated by profuse intramedullaiy and periosteal trabecular bono formation in which 
can be seen a considerable number of multmueluur giant cclLs. Thews vm» a notable in- 
trtimcdulkry reaction in tho host as early us at. eight ilaya (Figs. 1 and 2); however, it 
was most marked at fourteen days (Fi^s, 3 and 4). As early as tbo. twenty-fourth day 
the reactive bone appeared to be maturing as the trabecular thickened and tbe intramedul- 
lary spaces wero noticeably widened. The intramedullary cavity wa* «fcHl filled with 
reactive bone (Fig. 5)» This type of reactive bane formation seals tho graft in a form of 
fixation to the boat. The next phawe is ^modeling, which may bo defined as the restoration 
of the anatomical continuity of the intramedullary caviLy, of the periosteum, and the 
obliteration of the contact rates by mature bone (Fig. 0)- Completed remodeling represents 
the terminal phase of reactive bone formation. Usually thla reactive response was com- 
pleted between niooty and 320 days. 

2, RfitM$culQTU(Uion; This i* tho intense vtiscnhir phenomenon associated with 
porosity of the graft and accompanied by a very similar response in tbo host, It wus 
consistently evident aft early as the tlurty-fifth clay. Through mediation of mononuclear 
and niultinuclcar cellular dc-ottfincsation the original Haversian vascular channels A"* 
apparently enlarged to form a aeriea of confluent sinusoida (Fig*. 7 and 8), This vascular 
response follows the preexisting channels throughout the graft iik if it wei-e a trellis 
He vascularization of the graft and bust and the resultant porosity was m^l marked ;it 
between sixty aad ninety days (Fi«. 7). It was ntill markedly evident at 120 days. After 
this period the vascular channels of both tbe host arid tho Kraft persisted in slightly 
incrou^ed number and size throughout the period of 260 days. 

3. Perivfuscular Bone Formatim; Hew maturc-appcarirtg bone was laid down concen- 
trically around the vngnulni' sinusoids. The lumen of these ehanueis gradually decreased in 
«izo in direct proportion to the amount of new mature bono which was formed (Fig. 9). 
It wnn noted that the concentric lam ell ao which re pi need tho pi»msily nv*i ill^nl in the 
formation of iiniform hoac. 
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4, AppoaitiOTud Bone Srfmtituiion: Tho now bono which was laid down iu a form pro- 
vided by the pattern of vaaculnriBation in some instances did not inulude all of the graft 
substance. Therefore, some irrC#ilav olemeuta of the dead graft remains I. It may be thai 
these will he eliminated by apposifcional growth in the moaner by which normal bone 
ordinarily sustains itsdf. This is not :i dramatic tissue response but a slowly 'progressive 
one; this process has been designated as creeping substitution (Fig. 10). 

The histological phases previously described are not clean-cut or sharply differen- 
tiated hut blend one into another as demonstrated in Figure 1L The manner of graft 
incorporation did not appear to differ in any of the transplants. The notable differences 
were those of rate. Proaen homogenous grafts, particularly in tho early stages, appeared 
to bo incorporated more slowly than the freozc-dried hone. Apparently freeze-dried bow; 
is incorporated by the host at a slightly slower rate although in a manner identical to 
fresh autogenous bone. Defects implanted with frozen homogenous grafts healed in art i 
identical manner although, probably at a slower rato than those grafted with freczo-*dricil 
homogenous bone. Except for these differences in rato, tho healing of oil defect* in which i 
grafts were used ^^rns roughly comparable to that of the bone defects in which no grafting 
was done* However, it was noted that in the nn treated bone defect there was a prepoqdor- : 
ance of cartilago over bone after 142 duys- 

Qf interest in this snudl series it* the suggestion thaL in certain respect*, that is, the [ ! 
rate of revasenhtiizutiou and early ncw-boiio formatiou about the graft, freeae-dricrl c* 
bone is more rapidly transformed into new bone than is frozen bono. While the difference \ 
iu rate is probably nut clinically significant, it is significant enough to Warrant further ] 
experimental explorations. Tho possibility that bono protein is changed by freezing or ] 
freese-drying may partly explain the slight delay in incorporation, as compared to frcah ^ 
autogenous bone; this is o-urrcntiy boinir investigated. i> 
The results of these operative procedures scorned to justify clinical use. Accordingly £• 
six patients .were treated with freeac-dried homogenous grafts at the 'United Statca Nnval v 
Hospital, Ba1.ho«da, Maryland. The end results will be reported at a later date. Early re- i " 

suits in patients both roentgen ographically aud clinically, have supported experimental " ' 

findings in the an \ mal . j- ■■ 

These results should form the bunis for extensive investigations on the practicality > ; 

of a large bono bank which would meet the needs of the majority of naval b<.i*pitul». The 
procurement find u*e of &uch grafts should be under the control of a central authority. 

cuNni/oriioxft 

.1- Freozo-dried iHimogotumx bone grafts measuring (> to 8 centime tara by 0.5 to 1.0 
centimeter were grafted into the radii of ri^gtu It wan found that they were incorporated i 
in the same manner as fresh autogenous hone grafts but at a slightly slower rate. The ') 
f feeze-dried bone wan Homo. what Kiiperior to frozen bone in regard to the rato of hnaling in 
the early phusua. 

2. Except for the previously mentioned variations in the rate of healing, all the grafts 
were incorporated in a manner roughly comparable to the holding of tho bono defect of 
the same size in which grafts were not implanted. 

& The advuntaKcs of storage at room temperature*, the potentially increased storage 
periods, tho cu;& of transportation, and initial clinical success suggest that freese-dried , l \ 
humogeuoua bone is suitable for use iu bone banks. 

Nora: Photomiuivgrnphtt im> procLucud by r.nurtu»y of Armrri VmrttA Institute of futhology nod Vkolo* £ ! 

graphic Dxpartmantj Nmml jlfaiiml SrJUMl, fStlhcRiUk, AtanjlnruL 

1. Vwiiohj", K. W.: Knxvu»|)rviii£. Jurying hy HilhluiuitM. p. Ifi. N»iv York, Itoinhiilil hihlfetliiltjc CAirp,, r \ 
1049. : ; 

2, Ku>»Iioiit, JC. W.: J^mozr>-Dryii>n;, JJryinn liv SublhiiikLmn. p. JfttS. Nim f York, HemMfl Fulilbtlmig Corp., 

mv. 
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ft72 p. KiiKxrz, a hyatt, t. c. ttjknkr, ant> a. i/. jtAssErr 

3 GsnfiH, J,; Tho AJtmanri Technique for Fixation by Drying with Freezing. Anafc. Rec., 53 : 300-337, 
d Sr-ttBD, J S., and Surra, Hrjan: Personal communication. 
6 Wn£ON r P. D.: Personal communication. 

G. Wu, HeiKfc: Btudieaon iXnaUlTfttioa of PrutciuS. XIJ1, A Thniry o( Denaturttticti). China* J. PhypioL, 
5:321-343, 1931. 

liLSCUSSTOX 

Do. Paul tU Ln»o0M3i RocuwraH, Mi joussota: Cotimaii made the fllatcroetit* "Oiv« me wmctlcng. 
different for there 5a a chance of its being batter The uuUm m of thitt paper have irjven iv* a diffeixjnL method 
of preserving horw and, although it w ndruittcdiJy hotter for the long-t*nu preservation of the pmtdiis, on, 
zymcfl. and 6*1 Ia of nfcored Iwmio, Ura all ration artftw, is this mitl:hn<l better from a prftetirai and ceonoimcal 
(Standpoint? The authors could dottftit m> uppraiiahte difference in tlic tomtits when bono pintarvcd by freeze* 
drying was used from UiuSu wh*n honK frozen for a a average of twcoly-Jkinfl (luya Was used, 

Tito uuthorp stated that dcmniuratlim of pru turns in detrimental to anecptanec of nny gruft hy the bust, 
fur it cvokftB a foreisxH-body response This statement to ms Hcernn loRirad, HJ»d yot Iteynolda and Oliver stated 
that bono preserved in tnerthiolatc is just aa satisfactory n3 lw>no preserved by freezing,. Mcrthiolato&ild Ktosl 
otlwr aaliscpdvs derive their ]>owct fmm the fact tlial they aro protein coaKubuJia. At the Mnyo Cllnio wo 
have noted no ill ofTcctn which could bo attributed to protein denAhirntioa. whnn wo used horn: pruferved by 
frcaxing alono, although vro have been heuitaat to une bono whinh l»a« be*" prcanrvwl Tor mom than Ibroo to 
six moit the. It k ohvioufl that, if protrin deuaUu-alinn docs not affect thu fate of Uui transplant, thofio Of ub 
who am Roinff to the trouble anil uxutxitt of minim ialng protein dcnaturiUton hy tiring txviux) ljunu aru doing 
bo needlessly. Likewise, if thfe is the Cam, an<| I doubt it, the complicated and 0X]>erv»i7C pimnef» of frtClO 
drying whereby thr. dnnaturrvtton of |>roteiu is absolutely Htopputl would not he juatifird* Ahhnu^h the frecio- 
dryiM(£ or lyopbiluatioii procuaM <\t tlic pro^crvutioii of lioilo t& from a thnu'iitical BtaodpoJut tho boat method 
y?t rf^v^lopod for pru^orring honr, unc Won<1eT8 whoiher, from rv pi^Uejil mti\ ^ojiomifal 8trtTtdpr>iiil. r the 
method is cuffii'icntly better to iuatify tin ua# Jn luyiliao prjictirp in prvfercneo Kf tho other two muthods 
wbioh havo l>ccn JutvnoaUMl. Ill luilitary piURliuo, when the pcocuiomcnt of th/; boi>« in under a central au- 
thority and thu bailk nvCCfVKiHly latuc, tills DlcLllod of jjrusorvntinn of Iwxto would ho ideal pix>yidoj} 
thftt Runh Vxjne is definitely eupen'ur tu Umt prviujrvotl by ftntj^i les. Likwrfec, should tho lied Grreis of tho 
pharmaceutical enmpaiuea ovbt diqwrnrto liomogftaoua bone bj- mctHorlB nf difttrihution fituulnr to thoflc now 
being used fur plasmk, tills procism would probably bo fouwhlo. 

l*Knae who believe tbitt some ftsteobluftts actually live wlica transplanted in fnwh auto^nouH graftw 
Orion tlmd autogtartcua tn\odplaiiLa arc xupcrior to hnningp.nonn trrvuRphmts for this icawm Thia urgumoot 
irtny be wM;lcd ny a cornparUon uf lyo|>hilb»:d autogoiioiwi UTuusphota Trith frenh autrigeitouB tianstphmui. 
In tho first iimtattee, tluj aalta, pm^lnfl, and enzyrne* and presumably Uio tiftiuc Bpouiuolty would Ijc un- 
changed, but all Itvint; rdla would bo dcntroyedi where.au in tho fresh autogenous Rraft, livinp col la would be 
retained. It may he that the frceae-drying process, since ft deatru3*H thu ti*llfi uf booc but, wi far :\fi wo know,, 
rjoea not nltur cbeinbtry in tritro> will give US ultulhrr vivlutkblo tool for tlm ntnHy uf 0»Uxjgt»nt»ti». I would 
like, to aftk thu authors If thoy have made any obsotvuLiritw hii^cxsUvc of thift, 

Tbc authoiB ftTe to ho c-ongmfculated for ppoaonting to oh another juuthod of preanrving bone And for 
thxttr srionUtic and lou^term 4Uftlysia of Iho efficacy of bone ati nreaervtd. 

Uu t JAMito B. TViiiAVEn, Kanfias Oitt, Kaxiax. I feol that Cbptam lireiiB and bia aaaociatre have dorto 
a well tllrtUftht-out, woD^plaiuied, and weil-Rirecntei! piece of research work. 

There arc two thing* whieh I would like to have clarified If TJcutouanl. l : lyatt will do ho. >fo meqtinu 
has been ntade jls Ui Xhn effect o» the sterility of thewe Rmftn hy [reao-dryinjr. Does frceae^irying kiU hne- 
teria or notf 1 assume Lhat it does not. 

The statement wos madq tliat the pM pi*odu« of this proccwi ia poivus and crumbly k Wo have all harf 
thr. experience nf roryinjc upnn our graft for a certain amount of iutcrual fixation, yot frequently at the mte 
of stress and atmin vro got abanrption or tho graft ami noTwiniuii. If freeBQ-dri«l bon© is n^orc friable, then 
what are wo to iNtpecT if Vro Use tbia bone for intoTunJ fixation? 

L«itri-£i»ANT Hyatt (cJosin*): Tn refcreiiee to Dr. Lipiseornh^ otimmotita, we feel that tho tiLooretical 
protein dillercDCo is notoriously difficult to evalrmte in wfOorimental animnJis, and will probably boat be do- 
teTniined by objective observations over a long poriod of time. Wo do not rccomtnond freCTc-dryirjg aa q 
method for general use. 1 1 wall be a o)o«ely controlled olinical reseorch pmjoet, awl in fivu to acvon voan*. wb 
Tllay httvu an answer. 

WHh wfercnet to protein prrjducls In relatioo to tiielv dciutfeimtiuii by iiiothoda or prcaitrvuUtm, w c aw 
now doing sonw Trork ^'liieh ia an nvaloation utilizing enajTne uV-stion of tht? denatured proUtfn prnduetB. 
In this mumior the docrcc of denaiuntlion of bono protein resultinc from a molbod of prnaervation may be 
liumeHcinlly eyaJua^d* 

iCwifimteit m ptifffi £ss) 
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